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ABSTRACT

Engaging students in free and open source (FOSS) projects can

provide significant curricular benefits but is known to be chal-

lenging for both students and faculty. This paper reports on our

efforts to mitigate these challenges through the creation and use of

Education-Oriented H/FOSS (Humanitarian FOSS or FOSS) projects —

authentic open source projects consciously designed and managed

to facilitate student and faculty engagement.We describe four active

Education-Oriented H/FOSS projects and introduce a framework

for illustrating different models of H/FOSS engagement. The frame-

work is used to structure a discussion of the considerations and

trade-offs of different engagement models, and highlights particular

models that have been used to engage students and faculty in our

four Education-Oriented H/FOSS projects. The framework positions

projects along dimensions of professor involvement, responsibility

for project hosting/management, mode of student knowledge and

skill acquisition, and the curricular engagement goals. In doing

so it broadly captures trade-offs that exist between the level of

institutional resources used and the level of student independence

required. It is anticipated this framework and the discussion that

it organizes will be useful to faculty a) in evaluating the appropri-

ateness of particular H/FOSS projects for use in their courses and

curriculum and b) as guidance to those considering the creation of

new Education-Oriented H/FOSS projects.

CCS CONCEPTS

• Social and professional topics→ Computer science educa-

tion; • Software and its engineering→ Open source model.
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1 INTRODUCTION

Free and Open Source Software (FOSS) is software developed by

communities committed to a common cause, and where the source

code produced is open to all for study, modification, redistribution

and adaptation to new purposes. Beyond the openness of the source

code, these communities also aspire to make their designs, discus-

sions, feedback, and decision making open, transparent and publicly

available. This openness, the argument goes, has many benefits,

spurring innovation, supporting both collaboration and compe-

tition and producing better, more secure software [1, 24, 38, 41].

Many FOSS tools, products and processes are now central to mod-

ern software development and FOSS skills and experience are in

high demand [16].

As computing educators, the openness of FOSS presents excep-

tional curricular opportunities for us to foster our students’ techni-

cal, professional and personal development. Students working with

FOSS are exposed to a full range of large, complex, real-world soft-

ware artifacts and development processes, giving them experiences

that cannot be achieved with class-size projects. When engaging

with a project’s community, students observe and practice profes-

sional skills including communication, collaboration, critical think-

ing, question asking, and technical writing. The almost limitless

breadth of FOSS projects can inspire and motivate students as well.

For some students the authenticity of the technical work and the

resume building aspect is motivating. For others, seeing how their

computing skill set can empower them to impact causes that they

care about is inspirational. More complete discussions of these and

other benefits can be found in the literature [8, 23, 25, 36]. A review

of a wide variety of ways that educators have been incorporating

FOSS into curricula can be found in Braught et al. [3].

Incorporating FOSS into computing curricula may also have

broader individual, programmatic and institutional benefits. This is

particularly true when the FOSS projects involved have connections

to needs on campus, in the local community and/or have wider

humanitarian goals. Collectively, these types of projects are re-

ferred to as Humanitarian FOSS (HFOSS)1. Beyond the advantages

above, the integration of HFOSS into the computing curricula has

1We use FOSS to when generally referring to Free and Open Source Software, HFOSS
when referring to Humanitarian FOSS, H/FOSS when the effort may or may not be
Humanitarian, and OSS for Open Source Software.
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been argued to help counter the “computing-is-coding myth“ and

draw the campus and local communities closer together [27, 39].

Murphy et al. [29] cast HFOSS efforts explicitly in terms of commu-

nity engagement that resonate with more general calls for commu-

nity and civically engaged computing [18, 32] and with related

efforts on computing for social good [20]. HFOSS engagement

holds the promise of broadening participation in computing by

presenting computing, not just as tech, but as a powerful means

for students to positively impact causes and communities that they

care about [2, 11]. Computing students, particularly those with less

programming experience, view computing majors and careers more

favorably after taking an HFOSS engaged course [22]. When given

the freedom to engage with H/FOSS projects in a capstone course,

women were more likely to select projects with humanitarian goals

than were men [4]. These results are consistent with recent findings

that suggest that computing courses that emphasize people over

things attract more women students [21].

While there are the above advantages of incorporating H/FOSS

experiences into the curriculum, the literature also identifies a

number of significant challenges for both faculty and students [7,

8, 12]. Engaging with H/FOSS projects can impose a significant

learning curve on both students and faculty. Students must learn to

navigate substantially larger and more complex code bases. With

H/FOSS projects that are external to the curriculum, students may

also need to learn new programming languages, libraries and tools.

For faculty, having students working on external projects requires

managing a classroom environment where they are no longer the

authoritative expert on the project [8]. To contribute to an H/FOSS

project, students (and faculty) will need to learn modern workflows

and processes typically using git and GitHub or GitLab.

Interacting with H/FOSS communities within an academic envi-

ronment also presents a number of cultural challenges. The work in

H/FOSS communities is less structured, even chaotic [33], as com-

pared to more traditional academic assignments. The pace of work

in a H/FOSS community may also not align well with course timing

or assignments. Community and maintainer responses to student

inquiries, questions and contributions may be slow, inaccessible,

or off-putting in a way that affects the students’ progress. Projects

can also be unpredictable, affecting student work and progress by

changing underneath them (e.g. changing feature requirements,

rolling out a new version, upgrading packages, shifting tools mid-

semester or having a fix/bug completed by others). There has also

been concern that combinations of these factors may cause stu-

dents to focus on smaller tasks, resulting in a narrower technical

experiences than they might have in more controlled academic

assignments [35]. Some studies have reported challenges such as

these may cause student confidence in their abilities to decrease

during H/FOSS engagement [9, 23]. They however, also note that

this may be a natural correction due to students having initially

overestimated their skill set.

Given the potential benefits of incorporating H/FOSS into the

curriculum, significant effort has been invested in investigating

ways to help mitigate the highlighted challenges. Instructors have

created processes to help students select H/FOSS projects that have

appropriate complexity and supportive communities [12, 28]. Other

processes have focused on helping faculty select projects of uni-

form complexity so that students within a course have comparable

experiences [19, 34]. Ellis et al. [10] describe a model that attempts

to mitigate challenges with faculty expertise and project culture by

having the instructors engage in the H/FOSS project community to

the level of becoming project maintainers prior to engaging their

students in the project. Morgan and Jensen [28] found that students

were less overwhelmed by the initial learning curve when work-

ing in smaller projects where a project member agreed to serve

as a mentor for the students. They note, however, that this comes

with the cost of less freedom of project choice, and Gehringer [17]

cautions that this approach can require up to 3-months lead time

for project managers to prepare for the students. Tucker [40] ad-

vocates a CO-FOSS approach that mitigates the learning curve by

having faculty define and scope a short-term H/FOSS project in

collaboration with a local non-profit. Buffardi [5] proposes a local-

ized H/FOSS (LFOSS) model that can mitigate learning curve and

faculty expertise challenges by having students collaborate with

local software professionals to contribute to a H/FOSS project.

With the above background and context, the remainder of this

paper discusses our experiences using Education-Oriented H/FOSS

projects. We begin by positioning Education-Oriented H/FOSS

projects as one part of a larger effort (Section 2) to facilitate H/FOSS

engagement while mitigating some of the challenges that it presents.

We then introduce a framework (Section 3), based on our experi-

ences, that provides a structure for thinking about and discussing

some of the important design considerations and trade-offs that are

involved in designing H/FOSS engagements. Four active Education-

Oriented HFOSS projects are used to illustrate the framework

(Section 4) and provide concrete examples of the many considera-

tions and trade-offs involved in joining or starting such a project.

The projects are compared and contrasted to provide examples

of where Education-Oriented H/FOSS projects have been used in

courses/curricula (Section 5), how faculty and institutions can en-

gage with them (Section 6), how projects are organized (Section 7)

and issues around onboarding students (Section 8). All of this dis-

cussion is ultimately intended to aid interested faculty in evaluating

existing or starting new Education-Oriented H/FOSS projects.

2 OUR APPROACH

The NSF grant Broadening Participation in Computing through Au-

thentic, Collaborative Engagement with Computing for the Greater

Good (OpenPACE) supports a scaffolded approach to enabling un-

dergraduate student participation in HFOSS projects. Previous work

concentrated on the two ends of the process - at the beginning in-

troducing classroom activities for familiarizing students with open

source communities, tools, and processes; and at the end helping

faculty prepare for having their students participate in existing

“in the wild” open source communities and projects. However, we

realized a large gap existed between these two ends so many faculty

had difficulties in making the leap from the classroom activities to

students participating in existing projects. Current work involves

two intermediate steps - HFOSS Kits, which are HFOSS projects,

frozen at a particular point in time, along with classroom activities

that have students work within the full project; and, the focus of

this paper, Education-Oriented H/FOSS Projects, which are ongoing

H/FOSS projects with real clients but managed by educators with

development work done primarily by undergraduate students.
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3 AN ENGAGEMENT-MODEL FRAMEWORK

Figure 1: A Framework for Engagement-Models relating de-

sign considerations to school resources and student initiative.

Section 1 discussed the benefits and challenges of incorporating

H/FOSS into computing education. This section lays out a frame-

work for discussing and comparing different models of H/FOSS

engagement. Figure 1 shows the following four design considera-

tions that, based on our experience, seem significant:

What is the professor’s role in project? Is the professor using the

H/FOSS project involved in that project as a developer ormaintainer,

or do they play no/minimal role and so are outside the project?

How the project is maintained? Is the H/FOSS project developed

and maintained internal to the school using the project or is it ex-

ternal? If multiple schools maintain the project then it is considered

internal to each of them.

Howdo students learn project technologies?Does the professor

educate students on H/FOSS project technologies or do students

learn them on their own, possibly with project resources?

What are the engagement goals? Is the goal of the student en-

gagement beyond open source, e.g., general software engineering,

or is the focus primarily on open source?

These design considerations lie on a continuum. In general, being

farther to the left side of the figure requires more school resources

(professor’s time, department or institutional resources) whereas

being to the right side normally requires greater student initiative

(more agency, independence). A possible exception is that the level

of student initiative required may be independent of the engage-

ment goals. For example, whether a course is focused on software

engineering or FOSS may or may not impact the level of indepen-

dence required of students.

While it is possible to have any combination of the four consid-

erations, certain combinations seem more likely. The ones that our

schools have utilized are represented by the vertical lines in the

figure:

A. brown, dotted/dashed line The project resides with the pro-

fessor/school so the course teaches about the project but has other

goals. Often a capstone or software engineering course, but can be

others, e.g., mobile applications or open source course. Example

schools: Beloit College (BC), Dickinson College (DC), Nassau Com-

munity College (NCC), Western New England University (WNE),

Worcester State University (WSU).

B. solid, gray line Similar to A but the professor may not be as

heavily involved in the project. This can happen if there are multiple

professors teaching the course where some are not leads on the

project. Example school: DC (also A since one professor maintains

the project).

C. blue, dashed line Here the students are either working on a

special project or internship that may be external to the school.

Thus, the professor/school does not have a role in the project and the

student learns independently. These students often have multiple

goals including OSS experience, learning new skills and resume

building. Examples: All schools discussed and others not explicitly

mentioned.

D. orange, dotted line The project resides outside the profes-

sor/school and the primary goal is the project experience. In this

scenario, students may have experience with the project technolo-

gies but usually need to independently augment this knowledge.

Examples include OSS or capstone courses where students spend

the majority of their time engaged with the project. The project

may be chosen by the professor or picked by the student(s). Exam-

ple schools: California State University Monterrey Bay (CSUMB,

project not required to be FOSS) and Rensselaer Polytechnic Insti-

tute RCOS (RCOS).

It is important to note that a school’s engagement model can

shift. For example, a school may start with model D on the right side

of Figure 1 with minimum resources needed and then transition

toward the left side as the professor(s)/school get more experience

and become more invested/comfortable in open source. We also

note that not all viable combinations are listed as we have not

utilized them. One example is where a professor can be heavily

involved but the project is outside the school.

4 THE PROJECTS

The previous section illustrated the H/FOSS engagement models

used by several different schools. This sections introduces four

Education-Oriented H/FOSS projects and considers how their de-

signs facilitate (or inhibit) their use in different models (and thus

by different schools). All of the projects discussed are active and

engaged somewhere between 60-200 students. These projects also

share a combination of characteristics that we believe are important

to Education-Oriented H/FOSS projects:

• Ongoing projects with real clients, not single-semester or

one-off projects.

• Working with students is central to the project. They all

devote resources to this effort and understand that this focus

may slow project development.

• Willingness to work with adopting faculty to support addi-

tional curricular goals. They all encourage interested faculty
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to contact them and will work with those faculty to help fit

the project into their course(s).

• Avoid making changes that could negatively affect courses

in progress.

• Project maintainers provide regular, ongoing and high qual-

ity mentoring of students.

• Onboarding is as easy as possible including extensive docu-

mentation, containerized installations and personalized help.

• An emphasis is placed on documentation, issues and tasks

that will work for students in both complexity and within

the required time frame.

• Project application areas are designed to engage students.

They may be humanitarian and connect to causes or com-

munities that aligned with institutional mission, or they

may connect with students’ educational or residential expe-

riences.

• Modern, real-world, complex technologies are used.

A brief introduction to each project and a description of how it

fits into the framework in Figure 1 is now given. Additional detail

is provided in the subsequent sections.

FarmData2 (FD2) provides support for the operation and certi-

fication requirements of small organic farming operations [13]. It

is organized at Dickinson College and began, in its current form, in

2020. So far it has followed frameworks A and B with a few students

doing C.

LibreFoodPantry (LFP) is a community of clients, users, and

developers, spanning multiple academic institutions, who believe in

developing and maintaining quality and adaptable HFOSS projects

to support local food pantries [26]. It is organized by Nassau Com-

munity College, Western New England University, and Worcester

State University beginning in 2019. So far it has followed framework

model A with some students doing C.

Open Circuits is an efficient, cross-platform and user-friendly

digital circuit designer, esp. for academic use [30]. It has been hosted

at RPI/RCOS since 2018. It utilizes framework D.

Open Energy Dashboard (OED) provides software to acquire,

analyze, store and visualize resource usage at an institution [6]. It

is an independent project engaged with multiple schools (nine to

date) that began in 2016. It originally followed framework model A

but now utilizes C and D.

Note, a project can shift models or simultaneously use multiple

models. For example, several of our projects use model C along

with another model and OED shifted from model A to model D but

is looking to reengage with model A.

5 CURRICULAR GOALS AND POSITIONING

H/FOSS engagement has been integrated into the curricula in a

variety of ways and with a variety of goals. This section considers

four interrelated questions that illustrate some of the choices that

have been made by different engagement models and projects:

What potential roles does a H/FOSS project play in the

curriculum? Is the goal to engage an individual student, a small

team, a course or to integrate H/FOSS more generally? The H/FOSS

project experience may be tightly coupled to a course as shown in

framework models A and B. One option is where the project is an

integral part of the course materials being taught. An example is

LFP where the project is fully integrated into a course and used by

all the students and class discussions (NCC, WNE, WSU). A related

but different option is where a significant engagement with H/FOSS

projects serves as a vehicle for achieving some course objectives but

the project is not referenced directly during class instruction. Often

different students or teams are working on different projects within

the course. Examples are schools using OED (CSUMB, RCOS) and

Open Circuits (RCOS). In another model, the H/FOSS experience

can be central to multiple courses and the curriculum which is

generally in framework models A and B. An example is FD2 that is

used in two courses and heavily integrated into course materials to

utilize H/FOSS to teach multiple learning objectives over time (DC).

In another model, an individual student or team work on a project

as shown by framework model C. All of our projects and many

schools have done this to varying degrees. These students might

be doing an independent project for academic credit, a summer

internship, receiving pay for working on the project or doing it

independent of their school during the academic year. While this

engagement can be part of a curriculum where many/all students

do this, it is often an extracurricular for specific students. Several

of the schools involved in this paper and OED have had students

engage in this fashion either before or after the course(s) involved.

This can either prepare them for the H/FOSS course experience

or deepen it after the course. From a project standpoint, students

who continue to engage with the H/FOSS project generally produce

higher quality commits and are more valuable to the project. Other

models exist, e.g., a quick bug fix, but are not the focus here. As

Figure 1 indicates, these different types of curricular engagement

use different levels of school resources and student initiative. As a

rule, the more tightly coupled to a course or curriculum, the greater

the investment by the school.

Where is the H/FOSS experience integrated into the cur-

riculum? Very often the H/FOSS experience is done in the later

parts of the curriculum such as a capstone or advanced course (e.g.,

software engineering) [3]. Since students at this level should have

more initiative, technical skills and experience, this can mitigate

some of the issues discussed in Section 1 and thereby require less

investment during the course. It is also possible to introduce stu-

dents to H/FOSS at earlier stages. This can occur in the first two

years at a community college (e.g, NCC), or by direct integration

into second-year courses (see DC above) or with more limited expe-

riences in introductory courses. Except possibly in the case of very

limited experiences, these models generally require greater school

resources to support students who have yet to develop a high level

of independence.

Howcan aH/FOSS project actually be integrated? Is learning

specific technologies an objective or are the technologies ones

that students already know? If a specific technology is important,

then project selection is narrowed. Examples might be the project

language (Java, SQL) and/or underlying technologies (application

architecture, UI framework, testing methodology). As a rule, the

longer students engage with a project, the more time they can invest

in learning the necessary technologies as part of the engagement.

A second approach is to have many possible projects so students

can better match their technical background and learning goals to

a project. In the RCOS course, students talk to projects to find a

mutually agreeable match. In the CSUMB course, student teams
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get project descriptions, rank choices and are then assigned by

the professor. In all these cases, students can work individually on

tasks or as a team to meet course goals. Teams can allow students

to help each other with challenges they face. Some schools make

the decision partly based on the curricular goal, e.g., if teamwork

or software engineering processes are important learning goals.

How to assess students?Assessment in a H/FOSS project offers

unique challenges. These occur because tasks can be amorphous,

the work is reviewed by others and the complexity of what was

done can be difficult to gauge. While no suggestions are given here,

we offer some ideas on what has been done. Professors have tried

to get a sense of the scope and quality of work done by analyzing

the repository where work is committed (issues, commit/merge

record and/or the actual code) to the H/FOSS project and/or project

communication channels. Another technique is self assessment

and, when multiple students are involved, peer evaluation. It is

also possible to have some form of progress reports that provide

a record of work done, time spent, issues faced and items learned.

We note that education-oriented projects may be better suited to

getting the needed information either from the professor being

directly involved and/or from the project leads. Finally, when it is

difficult to get a precise assessment, coarse-grained grades can be

used, e.g., P/F. All of these techniques have been used in varying

combinations by the schools outlined in this paper.

6 FACULTY AND INSTITUTION

ENGAGEMENT MODELS

Facultywishing to engagewith existing Education-OrientedH/FOSS

projects can chose to do so in a number of ways. They can use a

project as an object of study in their own class. They can fork it

and have their students make modifications, and choose to offer

those changes back to the original project (or not). They can request

elevated (merge approval) privileges, or participate in project gov-

ernance. They can also advocate for the use of the project at their

institution to support the institution’s operations and/or mission.

The faculty/maintainers for Education-Oriented H/FOSS projects

serve in a number of different roles in their project. They all teach (or

have taught) courses using their projects, so they have experience

in course design, pedagogy and student assessment and can tailor

their projects to support the student experience. In addition, they

have the experience to help other faculty integrate the project into

their course(s). Finally, they serve as product managers, architects,

and technical leads for the project, setting the direction for their

projects.

Class size can have an impact on how the facultymember chooses

to have students interact with the project. For example, a faculty

member may wish to have the entire class engage in a single project

which reduces the needed knowledge. This may present some chal-

lenges for larger classes though, as it is important to be sure that

the project and its maintainers can accommodate the number of

students. However, most projects are designed in a modular fash-

ion and teams of students can be assigned to different modules,

especially if teamwork is a desired outcome of the course. Also,

if the faculty member is willing to act as project manager for the

students in their class, they can help assure timely response and

reviews for their students’ work without overwhelming the project

maintainers. Naturally, this requires more faculty knowledge of,

engagement with, and privileges from the project maintainers, but

many projects are willing to provide this in exchange for increased

community participation.

If a faculty member does not wish to be as heavily involved in

the project and/or wishes to allow the students more choice in

the project that they work on, multiple projects can be offered to

the students as options as outlined in Section 5. This will require

additional effort on the part of the faculty member to provide a

list of appropriate projects and ideally to engage with multiple

project maintainers in advance about the curricular goals of their

course. Beyond this, the interaction with the projects may be more

"hands-off" as it will not be as possible for the faculty member to

be as familiar with each project’s specifics.

Engagement with a project can also occur at the program or

institution level. The project may be one that can be utilized in a

course (e.g. Open Circuits), or by the institution in service of its

operations and/or mission (e.g. FD2, LFP, OED). This will require

greater time and resource commitments from the faculty member

and institution. For example, funding, servers, installation support,

customization, and interactionwith administration. But, as a benefit,

we have observed that students have higher interest in projects

that are used at their institution or align with its mission.

7 PROJECT ORGANIZATION

CONSIDERATIONS

Education-Oriented H/FOSS projects can be organized in various

ways to support different engagement models. For example, some

projects, such as OED and to a lesser extent FD2, are designed to ac-

cept individual students and up to entire classes of students where

the faculty member at the student’s institution help set goals for the

engagement. Students work as individuals or teams contributing

to the project. For OED the focus of the experience is the develop-

ment of code to move the project forward in its goals set by the

project maintainer. The project maintainer interacts directly with

individual students as needed to clarify the work needed, to review

their contributions and provide feedback, and to incorporate the

students’ code into the project.

On the other hand, LibreFoodPantry (LFP) expects that faculty

members will bring full classes, and that the faculty member will

be fully involved in managing their class and its work within the

project [42]. Faculty members are encouraged to contact an LFP

Coordinating Committee member to discuss their course goals

and how to incorporate LFP into their course. Options include

forking an LFP project and modifying it for the food pantry at the

faculty member’s school, participating in the development of an

existing LFP project, and starting a new LFP project for their own

school. Faculty who have their class participate in an existing LFP

project will be given maintainer privileges so that they can approve

and merge student contributions to contextualize and improve the

timeliness of responses.

8 STUDENT ONBOARDING

As described in Section 1, student and faculty learning curves can

present significant challenges to engaging with H/FOSS projects.
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Because Education-Oriented H/FOSS projects are constantly engag-

ing new students and faculty, often under tight time constraints,

they invest heavily in simplifying the onboarding process.

Education-Oriented H/FOSS projects are thoughtful about how

their architectures and the technologies they employ affect student

and faculty engagement. For example, LFP has chosen a micro-

services architecture in part to allow different schools to use differ-

ent programming languages. FD2 decided on using Vue.js because

it integrates into a prior knowledge of HTML and JavaScript more

easily than other frameworks. These projects are also careful to

clearly articulate the prerequisite knowledge and student back-

ground that is essential for engaging in the project. This clarity

makes it easier for faculty to make informed choices about which

project(s) to engage with. Faculty can decide what students will

already know, what will need to be taught, and what students will

be expected to learn independently. Some projects (FD2) have gone

as far as providing classroom-tested onboarding activities that in-

troduce students to both the project and the technologies necessary

for engagement.

Education-oriented H/FOSS projects are willing to invest in high

quality onboarding materials to save time and enhance the experi-

ence for all involved – students, faculty, and project maintainers.

Students typically have less technical experience than contributors

to an open source software project, and have a limited time to get

up to speed in the project and make a contribution. The faculty

maintainers of the project may not have the time to individually

help students from institutions outside their own. Faculty members

at the student’s own institution, depending on their engagement

level in the project, may not have the time or experience to provide

significant support to the students.

Our Education-Oriented H/FOSS projects provide turn-key de-

velopment environments that minimize installation and setup for

student developers that help get them past the typical problems

with inconsistent operating systems and dependencies that can

derail student developers. Such development environments, often

built with containerization software such as Docker, can also pro-

vide complete suites of in-IDE and in-pipeline tools (such as static

code analysis) to help students produce clean, readable, and correct

code that is more likely to be accepted into the project.

9 MOVING FORWARD

While Education-Oriented H/FOSS projects are an encouraging

technique, more information is needed and additional techniques

should be tried. This is an ongoing effort where the following items

are planned or under consideration:

Data Analysis We are beginning to collect and analyze data on

using H/FOSS projects across schools and projects to better under-

stand its impact and possible implementations. This includes the

perspectives of the student, professor and project.

H/FOSS Kits As mentioned in Section 2, we are also working on

H/FOSS Kits to allow for more authentic teaching of needed con-

cepts and skills using actual projects, rather than "toy" examples,

while still providing a repeatable, predictable educational expe-

rience. H/FOSS Kits produced from Education-Oriented H/FOSS

projects are likely to also play an important role in further reducing

the barriers to onboarding students and faculty to these projects.

Guidebooks Our group will be producing guidebooks to help

professors, projects and students with effective and realistic en-

gagement between H/FOSS projects and academic learning.

Time Help The time needed by both professors and project main-

tainers is still significant with Education-Oriented H/FOSS projects.

One idea is to utilize student ambassadors. Students with sufficient

knowledge of a H/FOSS project will be available to help both pro-

fessors and students working on the project including installation

issues, project resources and technologies, and coding questions.

The goal is to have the student ambassador buffer the project main-

tainers from some of the additional effort. It also serves as a valuable

experience for the ambassadors.

How can you move forward in integrating H/FOSS into your

curriculum? First, know there is a community available to help

including Teaching Open Source [37], The Humanitarian FOSS

Project [31], and FOSS2Serve [14] which runs Professors Open

Source Software Experience (POSSE) workshops [15] that trains

instructors to engage students in HFOSS projects. Second, consider

the framework and curricular ideas presented to help define your

goals and match them to your resources. Third, know that doing

this is a journey where you might start smaller, such as using an

existing, Education-Oriented H/FOSS project in a single course and

then gradually deepen your engagement over time. Our team and

others have found the effort was well worth the rewards for our CS

programs and our students.

10 CONCLUSION

We have advocated Education-Oriented H/FOSS projects as an ap-

proach to gaining significant curricular benefits while mitigating

known challenges. We have presented a framework for understand-

ing H/FOSS engagement in terms of professor involvement, place-

ment of project, how students learn skills and engagement goals.

This framework may assist faculty in evaluating the appropriate-

ness of existing Education-Oriented H/FOSS projects for use in their

courses and curriculum, or in planning a new project. We described

four active projects with characteristics that we believe to be impor-

tant in Education-Oriented H/FOSS projects. These projects were

compared and contrasted to illustrate the framework and give con-

crete examples of its design considerations and trade-offs. While

our work is ongoing, we believe that Education-Oriented H/FOSS

projects will make the incorporation of H/FOSS into courses and

curricula more approachable, enabling more students, faculty and

institutions to realize the substantial benefits of engaging with

H/FOSS.
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